Summary
Introduction
Bunches from AGS will be stacked in momentum space in ISABELLE by a stacking rf system. The stack will be rebunched by a separate rf system operating at the third harmonic frequency 234.5 kHz, and then accelerated by the system up to the final energy. The injected beam will be stacked in the mode of "stacking at the top", which gives a low momentum tail to the stack. This will provide for stability against any self-bunching in the stack. It, however, obviously reduces the capture efficiency and consequently increases uncaptured particles which will have to be scraped off in the early part of the acceleration cycle.
Synchrotron Equation with Beam-Induced Cavity Voltage
The beam current is expanded in the 
where Io) 0 and Cp 0 are the dc current, the relativistic factor and the phase at the start of simulation respectively.
We assume that the cavity impedances at higher harmonic frequencies (n > 2) are negligible. (5) 2558 if the time step of the latter method is taken to be smaller than around one four hundredth of the period of the synchrotron oscillation. With the time step of I ms, which is about one five hundredth of the shortest period of synchrotron oscillation in the capture process, the computer time can be reduced to about one twentieth of that consumed by the use of the turn-byturn method.
Expression for-Capture Effic
The momentum distribution of the stack will be controlled, taking such factors into acount as a space allowed for the stack, beam stability and capture efficiency. Here we want to estimate capture efficiencies for various possible distributions. In order to 
Captured Efficiencies for Assumed Initial Distributions
The phase space density of the injected bunch is assumed to be 2.12 x 1011 particles/ev.sec and the stacked current is taken to be 9.6A which is 1.2 times the design current of 8A.5 On the basis of these figures we assumed the simple momentum distributions of the stack, which are shown in Fig. 1 Once a result of the particle simulation with uniform inital distribution is obtained, we can get capture efficiencies for arbitrary initial distributions by using (13).
When the azimuthal structure of initial distribution can be neglected, as is usually the case with a stacked beam, (13) These are made on the assumption that theIfhase-space density of the injected bunch is 2.12 x1O protons/ev.sec and the stacked current is 9.6A.
Then (15) becomes m NLX k k k=l
In order to get high capture efficiency and less phase-space dilution, the iso-adiabatic voltage rise7 will be used.
The final voltage V2 of the capture process will be around 20 kV. We take the initial voltage V1 as 2 kV and the parameter a> 
600 particles are initially spaced uniformly in p from 0 to 23 and in w from -160 ev.sec to 160 ev.sec (corresponding to Ap/p from -0.8% to 0.8%). From the results of simulations we got the values of Nk.
Capture efficiencies for the initial distributions given in Fig. 1 were calculated from (17) with the values of Gk and Nk, and the results are shown in Fig. 2 . As expected, the capture efficiency is more dependent on the final voltage when the momentum spread of the stack is larger. In order to check the results, one run of the particle simulation was made with the nonuniform initial distribution corresponding to A3 in Fig. 1 
Discussion
We assumed here the simple momentum distributions of the stack to get a rough idea of the capture efficiency. To get more realistic figures we must use distributions obtained from the computer simulations of the stacking process. Another modification of distribution comes from the fact that the space allowed for the stack is limited. Beam stability will be given the highest priority in controlling the actual distribution, though this is' of course not in favor of the capture efficiency. At any rate, by the method presented here, we can easily estimate capture efficiencies for more realistic distributions which we are now simulating.
The bucket area will be almost filled up with particles at the end of the capture process, because the phase-space area of the stack will be comparable with the final bucket area.
The rf voltage at the start of acceleration will be limited to 20 22 kV from the requirement of the momentum spread of the beam. To make some free area around the bunch, it may be better to rebunch the stack with the voltage lower than 18 kV and then increase it adiabatically to around 20 kV before acceleration. UJnavoidable reduction of the capture efficiency will have to be compensated by adjusting the amount of the injection current and/or the momentum distribution of the stack.
Effects of the beam-induced cavity voltage are now being studied. The results obtained so far from the simulation with only the impedance at external rf frequency included shows that the induced voltage and its effect on the particle motion are small.
